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X. TITIJi; OF THE im^ENTION: A method to produce a glass fiber interior 
material 

2, CLAIM 

A method to produce a glass fiber interior material by pressuriziiig 
and heating a glass fiber mat to which u.ncu.red binder is added, the method 
comprising^ 

providing a set of metai molds which are arranged so as to form, i« 
the internaKcenter) area of the interior material surface, at least one high 
density concave part having predetermined shape and a densitj- of 200-500 
kg/;n" and at least one low density convex part surroianding the at least one 
high density concave part and having a density of ,150-80 kg/m-' and, in the 
peripheral area of the interior material surface, a high density concave part 
svu-rounding the at least one low density convex part and ha\i-n.g a. density of 
200-500 kg/xn'', wherein the entire circamterence of the at least one low 
densit^r convex part is substantially surrounded by the high density concave 
part, and wherein, tor any arbitrary point in the at least one low density 
convex part, there is at least one point which, belong to the high density 
concave part in each of four directions from the arbitraiy point within the 
distance I which is obtained by the next formula 

£==kxDf.(Db-Dt) 

herein, 

I' length or distance (mm) 

Dh: Density of high density concave part (kg/m-*) 
1)1; : Density of low density convex part (kg/m*) 
k'- a constant number (0.01 to 0.02); 
pressurizing and heating by utilizing the metal molds. 

3. DKT\fi/h:D DESCRIPTION OF THE INVENTION 

The present invention relates to the method Ibr masuifacturing the 
glass fiber interior material, particularly the interior material having 
coiicave-eonvex patterns in large size. 

Mineral matter interior material having concave-convex patterns in 
l-cxrgQ dimension of about 5 cm or more, for example, ceiling board, can give 



gorgeous impression and at the same time, it has .tioncombustibility and is 
preferable as interior material. This type of interior material was 
conveiJtionally manufactured by subjecting the original sheet liaviiig a 
certain density and thickness to a cutting pi-ocess. Howevei^ the above 
cutting method is not only troublesome but it also deci^»ases the st^i'ength of 
concave parts to be cut down; in addition, it easily develops a craek from the 
proximity of cutting boundary svu-fece by the notch effect and it becomes 
necessary? to back up the whole of the back of interior material to compensate 
the decreased streiigth, thus increasing the weight of interior materials per 
unit area, and ^vhen such interior material is used for the ceiling, there were 
drawbacks such as the need to obtain great strength of beams. 

Attempts were made to save the trouble of cutting process by using 
the .ffiold having predetermir^ed concavo-convex patterns to pressisrize and 
ho";t tsic ^ a'^s fbe-> 2r>cr -o Tn<.r rn > weu^ {\ <j \ ^-■^t ->Jv 

^ni a> ^ 01 ^ o t '•li-'n ling ot tl If kne'-s ( nnn n^at*; d i>x ■< v>< 

ho.-'it ^nsu_ar piop6it:\, d A occomen in t > w'^.^ix ir-.voe.n.ng 

process on the surface in order to use the matenai as the interior material. 

Larger the size larea) of the convex parts, liie greater rhe chance that 
wrinkles will occur. When many small concave -convex are m proximitv with 
each ocher. thev are not very apparent even if some of them occur, and it 
would not nun the aestheticity. lAhei-efbre. this met nod (direct forming 
method) can produce mterior material having small concave -convex but it 
would be extremely dif&cult to produce interior material having large 
concave-convex without wrinkles. 

o^Je> a> s;o'\e su<->h problems and to n'^nr a(\v^ \ < n< . 
1 latc-" a! ba^ .^v^ oo.s' a\c-t.onvex m large S5i2c witht, i ^ ^ riJco (\ v\t 

.en t"'x>d the pies<:nt .nxtntoi-. ofndroud t.ons'dcia.^> a.n>->art 

. a- ^^^ 1 ^t^u' .1 v'f-'M. m\tn'o?s n. .pose the pvesenl Mi^^en^ior 
\^ 1 b 5 ^ <'n vov i*a.noa to I c h u^.j^eoi ^ 

I;.. ,o^v^i Ti .mi x>tH'n iS a nethod tn p>vclui\ , c,l<.>--- >,>b >o<'.y 
ni< te < 1 0 ^s-^n .^v.'f^ c 1 -^eat ng a glab^ tK^- ^i^i s^'fcl i oeo 
Cinl" ^ a O' \ ' *^ ru . ' > oni]. n-^n t 

\ .(5 .ij a set of mctai m 'Ids \Mvoh a. ' <iiianaed ^ s . 



he It ^ 1 r 1 ^tfn^l ui^ i e^^r s ) i 

or( n f te lint i ^ i if. t n i i ie i t _ 0 n 

nl i \ i^t nif lovy ttpn-,! V com-^x »irt '^a^rf I n u ^ he i ^ ^.ic i> i 
kn-^ifv cncne p-j t iiid huin x den-^jn Dt 1 > ) B*") i^/ "si i i i 
p npln) 1 > the irtc-^ioi m-^texiaKi Tfa<.t 1 i^l len^i >i n« d{ 
'^un md tU k 5-^1 ere fosv dei bitv comrx 1 1 t am «u i 
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X \ i n I in \ i ^ I 

i> Oil \ (\s ki m \Ki f 
^ \^ 1 n\<^ < (n ) 
vr s-^u 1 1 no leotirg bv mil /i t^ii t v I 
hiBKz, the present invention will turther be explained m dftt^u. 
I *}i ■> e*>*n* ir ntion t lo un urt I i,)-^ fi) i i 
t u ed \ xi-« ms; g as-^ si ojt fi jeis ri miit i-^taied b-v t ntr fi >, i i f< t 
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nigfi density concave parts 1 is between. 20'J-oOU kg/m*. By setting the 
i t tl nge f I 

lie n cpi s -J 1 tiLitlorisorc \ xl.^ smI '^i i 
c\ e V r The iss hb<i<^ aie corrp ed 'v^ t tn-)n„ f c i 
result, the lornied wrmKles are crushed ancL smoothed out. 

I Jist <.( between t e xppci m d ne I v>< i t u i 

s thrtt t dri tx. ] ^ Jtn>, V tenvexpart 2 between 1 ■> J ^^'^ I i 
o n It tt-wil n t| 0 bo\€ mge -,o i tojrvdo cu 1 j ^ 

„ r 5 1 md ? ng h reco <=i r\ t i ih< me i ? ni re 
\ I iii<^ xii. H t v>i]m the I \e t.t x ^ 
wrinkles will easily occur on the low density convex part if the 
concave-convex pattern is large and the resulting interior material cannot be 
used as it is; k would be necessary to polish tlie suriBce. Even when painting 
i t! f xl <^u f nit 



inventors lound that the occurrence of wrinkles can be prevented by 
d u rr n it s ape 1 
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present uwention is not limited to the above explanations and toUowmg 
example, it can be changed as appropriate within a range that do not depart 
troin the purpose and the spmt of the present invention. For example, the 
interior material manufactured by the method of tae present invention can 
be subjeciea to tne finishing such as surface painting- and other procesemg. 
Or, the interior materiaJ manufactured bv the method of the present 
oti ..1 >i ^ so that the onos become thf low dtns'U 

? -0 !. ' a ! i\ independent lew density part <a\i ni<,h 
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1.2 kg/m'\ thickjiess of 12 mm is obtained by spraying plieiiolic binder on the 
glass short fibers manutactured by centrifugation and then accumulating 
them on the perforated conveyer. The glass fiber mat is pressurized by molds 
3 and 4 as shown in Fig, 2 and heated for one minute at 250 °C to be cured. 
As a result, a ceiling board without wrinkles is obtained. 

The dimensions of the ceiling board at this example are as follows: 
High density concave part in the internal area 

Size; 75 mm x 100 mm 

Thickness 3 mm 

Density 400 kg/m» 
'a) ■< ! - <v ( r^e.: part 

^ e i the outer cr'cnmforence 225 mm x 300 mm 

s. nscKuess 12 mm 

t 11 '00^ " / <^ n -'i I Mpneia^ aiea 
Width 10 mm 



'""i-^e \ ^ n .n x i ue ot v. aiM i t ir .he prOvSent example is 30{.) or less, 
0.01x100x1400-100) ^ 300. 

4. BRI EF DESCRIPTION OF THE DRAWINGS 

Fig, .1. shows one example of the glass fiber interior material, 
manufactured by the niethod of the p.reseiit Invention, Fig, 2 is a 
cross-sectional, view of A~A direction showing the method for manufacturing 
the interior material of Fig. .1, Fig, 3 is a plain view similar to Fig. 1 but 
showing other examples of the present invention, 

I represents high density parts, 2 represents bw density part, 3, 4 
represents mold, 5 represents uncured glass fiber mat. 
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